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Emphysematous cystitis is a rare disorder and complication of urinary tract infection (UTI), characterized
by spontaneous gas formation in the urinary bladder because of bacterial fermentation. We present
a case of emphysematous cystitis during treatment of suspected nonconvulsive status epilepticus in
a patient with Type 2 diabetes mellitus. The patient recovered satisfactorily after 27 days of hospitali-
zation. Treatment of emphysematous cystitis consisted of adequate urinary drainage, empirical antibiotic
therapy, and strict blood glucose control. Diabetic patients are susceptible to an increased incidence of
UTI and its complications. An early and correct diagnosis of UTI in diabetic patients followed by adequate
treatment will prevent the disease from developing into a serious or life-threatening condition, such as
emphysematous cystitis, or progressing to septic shock.
Copyright  2011, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Emphysematous cystitis is a rare disorder and complication of
urinary tract infection (UTI), characterized by spontaneous gas
formation in the urinary bladder because of bacterial fermentation.
Approximately 50e80% of patients with this disease are diabetic,
and there is a higher incidence seen in females1,2.
We present a case of emphysematous cystitis during treatment
of suspected nonconvulsive status epilepticus (NCSE) in a Type 2
diabetic patient who was admitted because of acute confusional
state.2. Case Report
A 73-year-old man (148 cm and 48 kg) had Type 2 diabetes
mellitus with autonomic neuropathy for more than 20 years and
had received twice-daily insulin injection for about 6 years. Two
days ago, he was sent to our emergency department because of
hypoglycemic coma (blood glucose as 30 mg/dL). After intravenous
glucose infusion, his consciousness returned and he left our
emergency department on the same day. This time, he was sent to
our emergency department again with the initial presentation ofment of Endocrinology and
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iwan Society of Geriatric Emergenstupor mood and four-limb weakness for about 4 hours. His
ﬁngertip blood glucose level was 71 mg/dL immediately after his
arrival to the emergency department. Intravenous glucose (50%,
40 mL) was given, and his blood glucose level elevated to 290 mg/
dL later. On physical examination, his vital signs were stable, with
a body temperature of 36.5C, pulse rate of 79/min, respiratory rate
of 20/min, and blood pressure measured as 146/76 mmHg. Mental
condition showed stupor mood (Glasgow coma scale as E2V1M4)
and in status of catatonic picture as four limbs’ contracture with
mild rigidity, but no cogwheel rigidity found. Babinski’s signs over
both plantar areas were negative. Cardiopulmonary examinations
were unremarkable. Acute urine retention with distended lower
abdominal wall was found, and urinary catheterization drained
1,400-mL clear urine. The initial blood and urinary analyses are
shown in Table 1. One hour later, his consciousness did not recover
with persistent mouth angle drop and limb weakness. Computed
tomography (CT) scan for brainwas performed, and it did not reveal
cerebral infarction or hemorrhage except brain atrophy. He was
admitted later because of acute confusional state.
He received strict glycemic control by insulin injection and
blood glucose monitoring under the suspicion of metabolic
encephalopathy as recent episodes of hypoglycemic coma. His
blood glucose level was around 80e150 mg/dL during the ﬁrst
2 days of hospital course. However, his mental condition did not
improve signiﬁcantly. Lumbar puncture was performed, and there
was no strong evidence of meningoencephalitis (cerebrospinal
ﬂuid, colorless and clear; white blood cells, 2/mL; red blood cells,cy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Initial blood and urinary analyses of the 73-year-old man during admission
CBC
WBC 6,700/mL (neutrophils, 79.8%;
lymphocytes, 15.7%)
RBC 3.32 106/mL
Hct 31.3%
Hgb 10.4 g/dL
Platelet 123 103/mL
Blood chemistry
Blood glucose, postprandial 290 mg/dL
Hemoglobin A1c 7.3%
BUN 16 mg/dL
Na 133.2 mmol/L
Calcium 8.7 mg/dL
GOT 33 U/L
Creatinine 1.4 mg/dL
K 3.16 mmol/L
Albumin 3.5 g/dL
GPT 21 U/L
Urinalysis
Color/appearance Yellow and clear
pH 6.0
WBC 0e2/HPF
Glucose 250 mg/dL
Epithelium 0e2/HPF
Speciﬁc gravity 1.010
RBC 0e2/HPF
Protein Negative
Ketone Negative
BUN¼ blood urea nitrogen; CBC¼ complete blood count; GOT¼ glutamic oxalo-
acetic transaminase; GPT¼ glutamic pyruvic transaminase; Hct¼ hematocrit;
Hgb¼ hemoglobin; HPF¼ high power ﬁeld; RBC¼ red blood cells; WBC¼white
blood cells.
C.-J. Wu, Y.-C. Ke1243/mL; protein, 48 mg/dL; glucose,106 mg/dL). Electroencephalogram
(EEG) was performed, and it showed sharp waves over right fron-
totemporal region that reﬂected to the contralateral homologous
region. NCSE was suspected because of persistent stupor mood for
3 days. Thus, intravenous infusion of dilantin (phenytoin 250 mg/
5 mL, Dainippon, Japan) loading dose (750 mg) followed by oral
tablet 100 mg twice daily was prescribed. His mental condition
returned gradually after dilantin therapy 3 days later.
Urinary catheterization was removed on Hospital Day 10.
Unfortunately, acute urinary retention with fever was found in the
next hospital day where gross hematuria and gas emission from his
urinary bladder on urinary catheterization was found. AbdominalFig. 1. Contrast-enhanced computed tomography scan of pelvis showed gas accumu-
lation within the urinary bladder (arrows), compatible with emphysematous cystitis.plain ﬁlm suspected air density over the urinary bladder. CT scan of
the pelvis showed gas accumulation within the urinary bladder
wall and lumen with aireﬂuid level, which indicated emphyse-
matous cystitis (Fig. 1). Empirical antibiotics (trimethoprim and
sulfamethoxazole) were given in addition to urinary drainage, strict
glycemic control (fasting glucose kept around 120e150 mg/dL), and
blood transfusion for hematuria-related anemia. Urinary culture
subsequently yielded Enterobacter cloacae. Follow-up abdominal
plain ﬁlm, 6 days after treatment, showed complete resolution of
gas accumulation in the urinary bladder. Emphysematous cystitis
was cured after 10 days’ treatment using the aforementioned
procedure. The patient recovered well and was allowed to leave the
hospital on the 27th hospital day, with continued oral baktar and
dilantin therapy.3. Discussion
Making a diagnosis of NCSE traditionally involves the clinical
triad of (1) an abnormal mental status with diminished respon-
siveness; (2) a supportive epileptiform EEG; and (3) a response to
anticonvulsant medication3. Almost all deﬁnitions of NCSE include
EEGs with epileptiform spike or sharp wave discharges or slowing
and a rapid, rhythmic appearance. However, a tremendous variety
of EEGs have been offered as supporting a diagnosis of NCSE in
medical literature. Our case was highly suspected to be suffering an
episode of NCSE although our EEG did not show epileptiform
discharge during the short course of EEG recording.
Emphysematous cystitis, ﬁrst reported in 1882 by Keyes4, is
a rare complication of UTI, characterized by spontaneous formation
of intraluminal and intramural gas in the urinary bladder. Patients
with emphysematous cystitis usually present with symptoms of
lower-urinary-tract infection, such as frequency, urgency, dysuria,
gross hematuria, and lower abdominal pain5. These nonspeciﬁc
symptoms and the varied clinical ﬁndings make the diagnosis of
emphysematous cystitis difﬁcult unless there is a high degree of
suspicion or abdominal X-ray shows a round, thin layer of gas
outlining the bladder wall. CT scan is a highly sensitive tool to
diagnose emphysematous cystitis, and typical features are pockets
of gas in and around the bladder wall1,6. Our patient was suspected
to have emphysematous cystitis from abdominal plain ﬁlm, gross
hematuria, fever, and lower abdominal pain with distension.
Furthermore, pelvis CT scan revealed an irregular bladder wall and
gas accumulation within the urinary bladder and bladder wall in
our patient.
The exact mechanism contributing to the formation of gas is
unknown. Various theories have been suggested, including
fermentation of glucose in urine with carbon dioxide production
and emphasis on disequilibrium between gas formation and
clearance2. More than half of the reported cases from literature
occur in patients with diabetes mellitus, with women being
affected twice as often as men1,2. Other predisposing conditions
include chronic UTI, indwelling urethral catheter, bladder outlet
obstruction, neurogenic bladder, alcoholism, and malnutrition1,7.
The most common causative organisms are Escherichia coli, Kleb-
siella pneumoniae, Enterobacter aerogenes, Clostridium perfringens,
and Proteus mirabilis2. The treatments of emphysematous cystitis
involve early broad-spectrum antimicrobial therapy and adequate
urinary drainage, particularly in patients with urinary retention
and neurogenic bladder, with correction of possible bladder outlet
obstruction when present1. Also, control of underlying comorbid
disorders are paramount to successful intervention, such as
hyperglycemia, which will decrease glycosuria and decrease the
bacterial substrate for gas formation8. Our patient had diabetes
mellitus and indwelling urethral catheter for acute urinary
Emphysematous Cystitis in Type 2 Diabetes 125retention, probably neurogenic bladder; all factors may predispose
UTI and even emphysematous cystitis if suspected.
Delayed diagnosis and inappropriate management of emphy-
sematous cystitis may be fatal, such as the case of emphysematous
pyelonephritis9 that required nephrostomy, cystectomy or
nephrectomy, or septic shock. The overall death rate is around
10%2,7. However, the prognosis for emphysematous cystitis is
favorable if it is diagnosed promptly and treated properly.
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